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Present evidence convincingly indicates that workers
with occupational skin disease are more frequently af-
fected by atopic skin diathesis than the general working
population. Population-based studies estimating the
impact of atopic skin diathesis on occupational skin dis-
ease in various occupations have not been reported to
date. We analyzed data of all initial reports of occupa-
tional skin diseases recorded in the register of occupa-
tional skin diseases in northern Bavaria, Germany,
from 1990 to 1999. The main outcome measure was the
attributable risk of atopic skin diathesis on occupational
skin disease within 24 occupational groups that are
most hazardous to the skin. Of the 5285 registered cases,
3730 had a con¢rmed occupational causation. Among
these, 1366 workers (37%) presented an atopic skin dia-
thesis. Assuming a prevalence of atopic skin diathesis of
20% in the total population, we found that 21.6% (95%
con¢dence interval 19.4; 23.7) of occupational skin dis-
ease cases within 24 occupational groups may be as-
cribed to this endogenous risk factor. The attributable
risk of atopic skin diathesis helped to explain a large
proportion of occupational skin diseases. Empirical evi-
dence supports the importance of surveying atopic skin
diathesis as part of an occupational skin disease preven-
tion strategy. Key words: atopic skin diathesis/attributable
risk/epidemiology/occupational dermatitis/population-based
register study. J Invest Dermatol 121:37 ^40, 2003
T
he development of occupational skin disease (OSD),
which mainly consists of hand dermatitis, is deter-
mined by a combination of endogenous (individual
susceptibility) and exogenous (exposure characteris-
tics) factors (Diepgen and Coenraads, 1999). In var-
ious studies atopic skin diathesis (ASD) has been considered to
be a signi¢cant endogenous risk factor implying that workers
with OSD are more frequently a¡ected by ASD than the total
population (Lammintausta and Kalimo, 1981; Coenraads and
Diepgen, 1998; Berndt et al, 1999; 2000). ASD as a constitutional
trait is the clinical common term describing skin atopics with
previous, present, or future atopic dermatitis (Lammintausta and
Kalimo, 1981; Diepgen et al, 1991).
Surprisingly, despite ongoing interventions (VBG100, 1999) no
attempt has been made to date to quantify the proportion of
OSD in the working population that may be attributable to
ASD. Assuming that ASD might be surveyed and therefore its
manifestation as atopic dermatitis preventable (Williams, 2000),
public health authorities should have a genuine interest in an an-
swer to the question: is it correct to infer that preventive measures
aimed at ASD are potentially of great bene¢t?
The objective of this investigation was to determine the attri-
butable risk (AR) of OSD in the working population due to
ASD and to assess the potential for preventive interventions. To
properly address this fundamental public health issue we analy-
zed data of our population-based register of OSD in northern
Bavaria, Germany.
SUBJECTS ANDMETHODS
Register population The register setting has been reported in detail
elsewhere (Dickel et al, 2001). Brie£y, all initial reports of OSD reported
between 1990 and 1999 were prospectively registered. In the medicolegal
context, a dermatologic consultation was undertaken in each noti¢ed case
of a suspected OSD. Government occupational physicians who deal with
OSD made ¢nal diagnoses and assessments. An OSD was assessed if the
occupation was a determining factor or cofactor for the development or
worsening of the skin disease. Of the 5285 cases with an initial report of
an OSD, 3730 (71%) had a con¢rmed occupational causation.
Criteria of ASD In this investigation, workers diagnosed as having
ASD had a personal history of £exural involvement, visible £exural
eczematous or licheni¢ed dermatitis, and an atopy score of 10 or more
(category ‘‘atopic skin diathesis’’). Previous or present atopic symptoms
from mucous membranes (allergic rhinitis/conjunctivitis or asthma) were
not considered.
The atopy score as inaugurated and validated by Diepgen et al (Diepgen
et al, 1989; 1991; 1996; Diepgen and Fartasch, 1992) was assessed. This
diagnostic scoring system is mainly based on anamnestic and clinical
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criteria of atopic symptoms and signs from the skin and is aimed at pre-
employment examination; it may also be used when examining patients
with ambiguous dermatitis, especially hand dermatitis. Typical atopic
basic and minor features summarized by this score are as follows: family
history of atopy (¢rst-degree relatives); personal history of allergic
rhinitis; allergic asthma; cradle cap in the newborn period; itch when
sweating; wool intolerance; metal intolerance (e.g., nickel sensitivity);
photophobia; xerosis; ear rhagades; dyshidrosis/pompholyx; pityriasis
alba; atopic winter feet/pulpitis sicca; nipple eczema; cheilitis sicca/
perle' che; hyperlinear palms; Hertoghe’s sign; dirty neck; keratosis pilaris;
white dermographism; acrocyanosis; total serum IgE4150 U per ml; and
positive Phadiatops test (radioallergosorbent screening test for IgE-
mediated allergy; Pharmacia Diagnostics) (Diepgen et al, 1991). It became
generally accepted that an individual with a score greater than or equal to
10 is considered to have an ASD (Berndt et al, 1999).
Prevalence of ASD According to three international questionnaire
studies recently published (Schultz-Larsen et al, 1996; Williams et al, 1999;
Meding and Jrvholm, 2002), symptoms of atopic dermatitis and
‘‘childhood eczema’’ probably a¡ect around 15% of the population in
Europe with regional di¡erences. Thus, we assumed a prevalence of ASD
(p(ASD)) of 20% in the total population for further analysis (Roberts, 1987;
Williams, 2002).
Data analysis Analyses were performed with SAS 8.1 (SAS Institute,
Cary, NC). Due to non-normality of the data we used robust measures
(median, quartiles (Q1; Q3)) for description; di¡erences between groups
were tested using the Mann^WhitneyWilcoxon U test. As the records
of the German Federal Employment O⁄ce provided speci¢c occupational
data in relation to the working population of obligatory social security
insured persons in northern Bavaria, incidence rates were calculated as the
number of OSD per 10,000 workers per year with corresponding 95%
con¢dence intervals (CI).We assumed the incidence rate within the study
period was constant. AR and odds ratio (OR) with corresponding 95% CI
were calculated as proposed byWalter (Walter, 1978) and are shown in Fig
1(1^9). p-values less than 0.05 were considered to be statistically signi¢cant.
RESULTS
Cases analyzed were 3730 workers with a stated OSD. 37%
(n¼1366) of these presented an ASD: 726 cases with an atopy
score of 10 or more, 33 cases with recurrent £exural dermatitis,
and 607 cases ful¢lling both criteria.
The median age of ASD cases (24 y; quartile 1 (Q1) 21; Q3 33)
was signi¢cantly lower (po0.0001) than in non-ASD cases (28 y;
Q1 21; Q3 43). Similarly, the median occupational period of expo-
sure of ASD cases (36 mo; Q1 12; Q3 72) was signi¢cantly less
(po0.0001) than that of non-ASD cases (38.5 mo; Q1 14; Q3 115);
period of exposure was mostly equivalent to period of employ-
ment. These results demonstrate that workers with ASD devel-
oped their OSD at a younger age and earlier in working life,
respectively, con¢rming a higher risk of developing OSD at an
early stage.
Figure1. Calculation of the AR with corresponding 95% CI as
proposed byWalter (Walter, 1978).
Figure 2. Prevalence of ASD in cases with an OSD within 24 oc-
cupational groups. Arrow shows the overall prevalence of the 24 occupa-
tional groups.
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OSD mainly consisted of occupational contact dermatitis of
both irritant and allergic types a¡ecting the hands (91%; 3407
of 3730). Generally, irritant contact dermatitis is an exclusion di-
agnosis based on negative patch tests, proven exposure to irritants
and wet work, typical course of disease (healing and new out-
break in short sequence of one another, depending on the dura-
tion and concentration of the exposure), and monomorphic
rather than polymorphic clinical picture. Allergic contact derma-
titis manifestations usually developing in the sequel are due to
sensitization to one or more occupational allergens (Elsner, 1994;
Rietschel and Fowler, 1995). 64% (872 of 2068) of the workers
with irritant contact dermatitis had an ASD, but only 45% (613
of 1924) of those with allergic contact dermatitis; 585 workers
presenting a mixed clinical picture of irritant and allergic contact
dermatitis were added to both groups. These results demonstrate
that workers with ASD were more susceptible to irritating sub-
stances or conditions at the workplace and were therefore more at
risk of developing irritant contact dermatitis.
Figure 2 shows the relative frequencies of ASD in the 3097
cases (83%) with an OSD within 24 occupational groups; the re-
maining 633 cases were not included because of inhomogeneity
of occupations. Overall, the observed percentage of workers with
ASD who developed OSD (37%; 1151 of 3097) was greater than
the assumed 20% for the total population.
Table I shows that ASD accounts for about 20% of the overall
annual OSD incidence of 6.7 cases per 10,000 workers, or that at
least a ¢fth of this OSD rate could be prevented if ASD among
the working population could be surveyed. Clearly, AR depends
on ASD prevalence in the total population. Assuming, for exam-
ple, 10% or 30% ASD in the total population, the average AR
would increase to 30.3% (95%CI 28.4; 32.2) or decrease to
10.3% (95%CI 7.9; 12.7), respectively. Our ¢ndings illustrate a po-
tential impact of ASD on OSD in the context of preventive stra-
tegies, however, primarily in food preparation workers (pastry
cooks, bakers, cooks), £orists, and health care workers.
DISCUSSION
In this investigation, the AR from ASD turned out to be a proper
measure for providing an estimate of the expected proportion of
OSD that may be preventable by achieving successful preventive
measures. Our ¢ndings demonstrate that ASD made a worker
more likely to develop OSD, particularly in occupations in the
food industry, health service, and metal industry involving in-
tense exposure to wet work and skin irritating chemicals (Lam-
mintausta and Kalimo, 1981; Berndt et al, 1999; 2000). There is
consensus that wet work is important by indirectly increasing
vulnerability of atopic skin to direct chemical irritation (Coen-
raads and Diepgen, 1998; Iliev and Elsner, 1998;Williams, 2000).
Strengths and limitations The main strengths of this
investigation are its large sample size and population setting,
with the occupational surveillance schema providing nearly
complete reporting of potential cases of occupationally acquired
skin diseases (Dickel et al, 2001). Physicians, health care insurance,
and insured persons themselves are greatly interested in reporting
OSD because of reasonable ¢nancial bene¢t for each of these
groups obtainable from the competent workers’ compensation
board. In spite of this, even this occupational surveillance
schema probably underestimates OSD due to under-reporting or
underdiagnosis (Taylor, 1988).Workers with mild forms of OSD
(mostly early irritant eczematization) often do not seek medical
attention because the e¡ect is usually not serious, or they may
be worried about losing their job. Physicians may also
misdiagnose skin disorders, not relating them to occupation.
Although we estimated that at least a ¢fth of the OSD cases
within 24 occupational groups most hazardous to the skin could
be prevented if ASD among the working population could be
surveyed, this value must be interpreted with caution. It cannot
be said that with surveillance of ASD OSD would be reduced in
20% of cases (in reality probably less), because complete




of employees over 10 y)
Incidence rate of cases
with an OSD (95%CI)
(per 10,000 workers per y) OR(ASD) (95%CI), p(ASD)¼ 20% AR(ASD)
a (95%CI)
Pastry cooks 2,188 20.6 (14.6; 26.6) 7.0 (3.8; 12.8) 53.3 (35.7; 70.8)
Bakers 4,221 33.2 (27.8; 38.6) 5.8 (4.1; 8.2) 47.3 (37.2; 57.4)
Florists 1,548 23.9 (16.3; 31.5) 5.0 (2.6; 9.6) 43.1 (23.2; 63.1)
Health care workers 65,731 7.3 (6.7; 8.0) 4.0 (3.4; 4.8) 37.4 (31.8; 43.0)
Cooks 17,007 6.6 (5.4; 7.8) 3.7 (2.6; 5.4) 34.9 (23.4; 46.4)
Dental technicians 2,508 10.8 (6.7; 14.9) 3.3 (1.5; 7.0) 30.8 (7.4; 54.2)
Locksmiths and automobile mechanics 54,827 2.2 (1.8; 2.6) 3.2 (2.2; 4.6) 30.7 (19.6; 41.9)
Mechanics 6,688 6.0 (4.1; 7.9) 2.7 (1.4; 5.1) 25.1 (6.1; 44.1)
Food-processing industry and butchers 15,836 2.9 (2.1; 3.7) 2.6 (1.4; 4.7) 24.0 (6.3; 41.6)
Hairdressers and barbers 8,792 97.4 (91.2; 103.6) 2.3 (1.9; 2.6) 18.9 (14.9; 22.9)
Solderers 1,285 10.9 (5.2; 16.6) 2.2 (0.7; 6.8) 19.8 (^11.6; 51.2)
Machinists 5,205 9.0 (6.4; 11.6) 2.1 (1.1; 3.8) 17.7 (0.7; 34.6)
Housekeepers, catering trade, cleaners 57,893 3.4 (2.9; 3.9) 2.1 (1.5; 2.8) 17.3 (9.1; 25.6)
Wood processors 27,622 2.6 (2.0; 3.2) 1.8 (1.1; 3.0) 14.4 (1.1; 27.7)
Metal-surface processors 28,889 9.0 (7.9; 10.1) 1.7 (1.3; 2.3) 12.6 (5.6; 19.6)
Painters and varnishers 13,100 6.6 (5.2; 8.0) 1.7 (1.0; 2.6) 11.4 (^0.6; 23.4)
Leather industry and fur processors 4,220 5.0 (2.9; 7.1) 1.6 (0.6; 4.2) 10.8 (^13.4; 34.9)
Electrical industry 57,900 1.2 (0.9; 1.5) 1.5 (0.9; 2.6) 9.4 (^3.7; 22.6)
Assemblers 8,810 5.8 (4.2; 7.4) 1.4 (0.7; 2.6) 6.9 (^8.1; 21.9)
Construction and cement workers 27,605 5.4 (4.5; 6.3) 1.4 (1.0; 2.0) 6.9 (^1.8; 15.7)
Metal processors 20,156 6.4 (5.3; 7.5) 1.3 (0.8; 1.9) 5.1 (^4.2; 14.3)
Unskilled workers 12,664 2.1 (1.3; 2.9) 1.2 (0.5; 3.0) 3.9 (^16.4; 24.1)
Tile setters and terrazzo workers 2,472 19.0 (13.6; 24.4) 1.1 (0.5; 2.2) 1.6 (^13.1; 16.4)
Electroplaters 1,653 13.3 (7.8; 18.8) 0.6 (0.2; 2.1) ^
Any of the above occupational groups 462,239b 6.7 (6.5; 6.9) 2.4 (2.2; 2.6) 21.6 (19.4; 23.7)
aAR as percentage and provided if ORX1.
bNumber di¡ers slightly from sum due to averaging.
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avoidance of work-related atopic dermatitis in the population is
an unrealistic objective and would additionally imply that there
are no other important endogenous and exogenous risk factors
involved (e.g., gender, age, race, skin contact to irritants or
allergens, exposure time, wet work, mechanical trauma,
infection, and other skin diseases) that may be partially
confounded with the one investigated here (Walter, 1975). A
high OR and AR, however, as observed for food preparation
workers, £orists, and health care workers, strongly suggests that
the association so identi¢ed is real rather than something
spurious derived from various confounding factors (Kahn and
Sempos, 1989).
Generally, the product of the AR should be used by public
health authorities in educational programs and in health
planning, but its dependence on p, the prevalence of the risk
factor (in the present case prevalence of ASD, p(ASD)), limits its
use in making comparisons between populations in which this
prevalence varies (Williams et al, 1999). Figure 3 shows the
in£uence of p and OR on AR. The AR from ASD is thus very
high and carries an important message for preventive strategies if
ASD is very prevalent in the population as a whole (Kahn and
Sempos, 1989; Williams, 1996); the e¡ect of ASD on working
population health is small if few workers are a¡ected, even
though ASD appears to be a signi¢cant risk factor for OSD.
Implications for prevention We suggest heightened e¡orts in
terms of proper medical advice at pre-employment examination
and regular follow-up and counselling of workers with ASD to
support them in avoiding OSD and remaining in working life
(Williams, 2000). Thereby, it is quite evident that it is not
practicable to discourage applicants with an ASD from entering
risk occupations generally, because of the large number of
applicants with this risk factor. Supposing all workers with an
expected ASD (92,448 of 462,239; p(ASD)¼ 20%) within the 24
occupational groups most hazardous to the skin (Table I) had
been excluded by pre-employment screening, 1% of those (1151
of 92,448) would have ¢nally developed an OSD. Thus, it seems
to be justi¢ed that only severe cases (past or present signs of
atopic dermatitis with long-lasting hand involvement) should be
discouraged from entering risk occupations (Roberts, 1987).
In this respect a legally binding character of medical pre-
employment and follow-up examinations based on Principle
G24 ‘‘Skin diseases (other than skin cancer)’’ is currently under
discussion in Germany (VBG100, 1999). This Principle demands
that (1) individuals with an ASD should be specially advised on
skin-protection and skin-care measures and regularly seen by
occupational physicians and (2) those who show past or present
signs of atopic dermatitis with long-lasting hand involvement
should be discouraged from entering risk occupations. Although
the e⁄cacy of such a principle should be surveyed by
intervention studies, our ¢ndings pre-provide empirical
evidence that preventive measures aimed at ASD may contribute
to a reduction in the incidence rate of OSD in the working
population.
Finally, further public health research is needed to integrate
this concept of AR with considerations of cost, feasibility, and
time frames to achieve the apparent potential of OSD
prevention strategies (Walter, 1998).
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Figure 3. Dependence of the AR on p and OR, respectively. In the
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